
Application No.: 09/716,195 - Docket No.: A7995.0001/P001 

AMENDMENTS TO THE CLAIMS 

Claim 1. (Currently amended): An integrated input/output controller integrated into a 
single integrated circuit device, comprising: 

a host interface subsystem coupled to [[a]] at least one host for receiving to receive host 
commands and to transceive data blocks with the at least one host in response to the 
host commands , said host interface system including a command decode controller for 
parsing host commands to identify data flow type host commands and non data flow 
type commands; and 

a mapping controller coupled to the host interface subsystem for mapping logical block 
addresses of the data flow type host commands into peripheral block addresses of one 
or more peripherals; to tranocoivc the data blocks with the one or more peripherals and 

a peripheral interface subsystem coupled to one or more peripherals for transceiving 
data blocks with the one or more peripherals using the peripheral block addresses 
generated by the mapping controller; 

wherein 

for each data flow type host command, said command decode controller 
communicates an associated logical block address to the mapping controller, said 
mapping controller converts the associated logical block address to an associated 
peripheral block address, and said peripheral interface subsystem accesses the 
one or more peripherals using said associated peripheral block address . 

Claim 2. (Canceled) 

-2 - 

1718063 v4; 10TNZ04I.DOC 



Application No.: 09/716,195 



Docket No.: A7995.0001/P001 



Claim 3. (Withdrawn) The integrated input/output (I/O) controller of claim 1, 
wherein : including circuito to perform: 

said host commands are receiving a high level I/O commands received from a 

host; 

said command decode controller in cludes circuits for parsing the high level I/O 
commands to determine whether to read or write data; 

said mapping controller inrlndes circuits for mapping the high level I/O request 
into one or more peripheral I/O commands, the one or more peripheral I/O 
commands indicating which of the one or more peripherals and which respective 
data locations are to be accessed; and 

said peripheral interface subsystem i ncludes circuits for servicing the high level 
I/O request by reading or writing data between the host and the one or more 
peripherals using the respective data locations. 

Claim 4. (Withdrawn) The integrated I/O controller of claim 3, further including 
circuits to perform: prior to servicing the high level I/O request, storing data 
temporarily into an external cache buffer from the data flow between the host and the 
one or more peripherals. 
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Claim 5. (Withdrawn) The integrated I/O controller of claim 3, wherein [[,]] each of 
the one or more peripheral I/O commands further indicates the number of blocks of 
data to be serviced. 



Claim 6. (Withdrawn) The integrated I/O controller of claim 3, wherein said 
mappin g controller ii ta pu inj; t he high lovo! T /O rcquoot into one or more peripheral I/O 
commands includes circuits to perform: 

parsing a high level command from an I/O request packet, 

decoding the high level command and generating a range operation request in 
response thereto, and 

generating the one or more peripheral I/O commands in response to the range 
operation request. 



Claim 7. (Withdrawn) The integrated I/O controller of claim 3, wherein [[,]] each of 
the one or more peripherals are storage disks and each of the one or more peripheral 
I/O commands are Small Computer System Interface (SCSI) disk I/O commands. 



Claim 8. (Withdrawn) The integrated I/O controller of claim 3, wherein [[,]] the 
high level I/O command is a command of a Small Computer System Interface (SCSI) 
Command Descriptor Block (CDB) standard. 
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Claim 9. (Withdrawn) The integrated I/O controller of claim 3, wherein [[,]] the 
circuits of the integrated I/O controller are hard wired circuits. 

Claim 10. (Withdrawn) The integrated I/O controller of claim 3, wherein [[,]] the 
circuits of the integrated I/O controller are microcoded circuits and state machines 
operating concurrently. 



Claim 11. (Withdrawn) The integrated I/O controller of claim 3, wherein [[,]] the 
circuits of the integrated I/O controller are hard wired circuits, microcoded circuits a 
state machines operating concurrently. 



Claim 12. (Withdrawn) The integrated I/O controller of claim 3, wherein [[,]] the 
circuits of the integrated I/O controller are programmable micro-controllers operating 
concurrently. 



Claim 13. (Canceled) 



Claim 14. (Withdrawn) The integrated input/output controller of claim 1, further 
comprising [[:]] a micro-controller subsystem coupled to the host interface subsystem 
for processing non data flow type ho s t commands and the peripheral interface 
c ubcyctcm, the micro r^rt™"™" nihr . yr . tmn tn pnrform initialization and to process 
crroro and exception ovento . 
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Claim 15. (Withdrawn) The integrated input/output controller of claim ! 43 further 
comprising: 

a cache manager coupled to the host interface subsystem and the peripheral interface 
subsystem, the cache manager to manage entries in a cache buffer to temporarily store 
data of the data flow between the peripheral and the host. 

Claim 16. (Withdrawn) The integrated input/output controller of claim 15, further 
comprising: 

a buffer manager coupled to the host interface subsystem, the peripheral interface 
subsystem, and the cache manager, the buffer manager to manage data storage in the 
cache buffer. 



Claim 17. (Withdrawn) The integrated input/output controller of claim 1 L wherein 
[[,]] the host interface subsystem includes a fibre channel host port to transceive data 
with the host using a fibre channel protocol. 



Claim 18. (Withdrawn) The integrated input/output controller of claim \ L wherein 
[[,]] the host interface subsystem includes a host exchange controller to control the 
physical connection and protocol of the host. 
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Claim 19. (Canceled) 



(Withdrawn, The integrated input/output controller of data 1 wherein 



con.ro! the physical connection and protocol of the peripheral 



Oaim* (Withdrawn) W e integrated input/output controUer of daim ls where-n 



data with the peripheral using a fibrechannel protocoi. 



Claims 22-27. (Canceled) 



C,aim28. Withdrawn, ^e integrated input/output stroller of daim !, further 

comprising: 

. micro-controller coupled to the host interface subsystem, the micro-controller to 
perform initialization and handle error and exception handling events. 



claim29 (Withdrawn, The integrated input/output controUer of claim 28. wherem 
with the ««— «— ■ ^ " Pr0t0C01 ' 
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Claim 30. (Canceled) 



Claim 31 . (Withdrawn) The integrated input/output controller of claim L 30 
wherein [[,]] the command decode controller te further validates a host command and 
te initiates execution of the host command by the integrated input/output controller. 



Claim 32. (Withdrawn) The integrated input/output controller of claim 1^ 39 
wherein [[,]] the command decode controller maintains a t o further validate a host 
command and to queue the hoot command in a queue to be executed in an order, the 
command queue for each associated with a volume accessible by the at least one host 

on e of the one n rm- r ^h^r vacate a host command and to queue the 

host command for execution. 



Claim 33. (Withdrawn) The integrated input/output controller of claim L 3© 
wherein [[,]] the command decode controller te further validates a host command and, 
if. lo determines that the host command is determined to be invalid, the host command 
is passed to a the micro-controller subsystem tu p r ocess the invali d ib / for processing as 
a non data flow command . 

Claim 34. (Withdrawn) The integrated input/output controller of claim L 30 
wherein [[,]] the host commands packets are high level input/output requests. 
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Claim 35. (Canceled) 

Claim 36. (Withdrawn) The integrated input/output controller of claim 28^ wherein 
[[/]] *h e integrated input/output controller is an integrated RAID controller to transceive 
data between one or more disks of at least one disk array and the integrated 
input/output controller further comprises: 

a disk interface to couple to the one or more disks of the at least one disk array to 
transceive the data to or from the at least one host; ono or more servers; and 

the mapping controller is a RAID mapping controller to flexibly control the mapping of 
blocks of data storage on the one or more disks of the at least one disk array. 

Claim 37. (Withdrawn) The integrated input/output controller of claim 36,. wherein 
[[,]] the one or more disks of the at least one array of disks are magnetic storage media, 
optical storage media or semiconductor storage media. 

Claim 38. (Withdrawn) The integrated input/output controller of claim 36^ wherein 
[[,]] the disk interface subsystem includes one or more fibre channel disk ports to 
transceive data with the one or more disks of the at least one disk array using a fibre 
channel protocol. 

Claim 39. (Withdrawn) The integrated input/output controller of claim 28 L wherein 
[[,]] the mapping controller provides RAID mapping automation. 
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O*n<0 (Withdrawn) ^ ..grated input/output controUer of ciairn 28. wherein 
liocksof data storage on the one or more disks of the a, ,eas, one disk array. 



aaim« (Withdrawn) * integrated input/output controUer of cfaim 28. wherein 
„ „ the mapping controUer * receive, a requested command input packet to generate 

packet functions as a tegicai address and the expanded command output packets 
function as physical addresses. 



Claim 42. (Withdrawn) W integrated input/output controUer of daim 28. further 

comprising: 

abutter manager and a cache manage, the buffer manager and the cache manager 
WKflffltel t^ to a cache buffer and a cache tabie buffer respective* to 



the one or more 



disks of the at least one disk array. 



Claim 43. 



_ (Withdrawn) r^f,^^^^^^^^ 

and the storage area network corn^rises: eempris*^ 
at least one server to couple to a network; 
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a, least one disk array having a plurality of disks: and 

at leas, one — er to couple to at least one server and a. .eas, one disk 
array, rtffita the at leas, one controller re^d^<~ead^ 

w* data between the at leas, one server and the at least one disk array, the at least one 
fiber channel controller having 
a cache memory, 

a microprocessor to initialize the Sber^anne! controller upon power up and 

reset, and 

a programmable random access memory (PRAM) to store initialization 

instructions in firmware, 
wherein the integrated input/outpu, controller is connected to the storage area network 
and comprises a hardware redundant array ot independent disks (RAID) controUe r to 
contro, the reading and writing of data between the at least one server and the a, leas, 
one disk array. 



Cairn 44 (Withdrawn) The integrated input/outpu, controller of claim 43, wherem 
the hos, interface subsystem receives data from the at .east one server for storage into 
me one or more disks of ,he a, least one disk array and transmits data ,o the a, leas, one 
server for data accessed from the one or more disks of the at least one disk array; 
the peripheral interface subsystem comprises a disk interface subsystem to couple to *e 
one or more disks of *e a, .east one disk array to transmit data to the one or more dl sks 

of the at leas, one disk array when accessed, and 
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the mapping controller comprises a RAID mapping subsystem to flexibly controls the 
mapping of blocks of storage on the one or more disks of the at least one disk arrayJHl 

Ql 1XX 

f u il h c i- comprint a micro c o n tro ls L ouplcd t n the lioal infc rfim . uboystcm, the di-V 
i n terf ace oubcy. lui i, and the P MB mapping n i K , ) Jlc m for han dl ing non data f lo w 
co mmando, orrui aiLd UL cepr it m h a ndling even t- » ell as cyct o m initialization. 



Claim 45. (Withdrawn) The instated input/output controller ^ lui u^c. area netw ork 
of claim 43 fui ui n l ral darn -tui ufe L and rm m g nmn nt , wherein[[,]] the cache memory 
provides a cache data buffer and a cache table buffer for the integrated RAID controller 
integrated circuit. 



Claim 46. (Withdrawn) The input/output controller .Lor age area netw or k 

of claim 43 £u i LU ilial data r tui ufe L a n d m-mn g n m n n r, wherein[[,]] the plurality of disks 
of the at least one array of disks are magnetic storage media, optical storage media or 
semiconductor storage media. 



Claim 47. (Withdrawn) The integrated input/output (I/O) controller of claim 1, 
further comprising: 

a mapping engine to map high level host I/O requests into low level I/O commands; and 

a low level command manager to manage data read and data write accesses into and 
out of a peripheral device in response to the low level I/O commands. 
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Claim 48. (Withdrawn) The integrated input/output (I/O) controller of claim 47, 

further comprising: 

a buffer manage, to arbitrate access by the one or more servers and to control data reads 
and data writes into and out of a buffer memory. 

data 49 (Withdrawn) The integrated input/output (I/O) controller of claim 47. 
further comprising a micro-controller to handle non-data flow commands, system 
initialization and error handling exception conditions. 

Claim 50 (Withdrawn) The integrated input/output (I/O) controller of claim 47. 
wherein the integrated I/O controller is a RAID controller and the peripheral device rs a 
plurality of disks responsive to disk I/O commands. 

Claims 51-52. (Canceled) 

Cairn 53 (New) The controller of claim 1, wherein data flow host commands 
comprise read and write commands. 



Claim 54 (New) The controller of claim 1, further comprising a cache manager for 
communicating with a cache memory. 
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Claim 55 (New) the controller o f claim 54, wherein said cache manager deterrmnes 
whether data corresponding to said associated logica. block address is stored in the 
cache memory before said command decode subsystem communicates said associated 
logical block address to said mapping controller, and it data corresponding to sard 
logica! block address is stored in the cache memory, said host command is processed 
using said cache memory and said command decode subsystem does not communrcate 
said associated logical block address to said mapping controller. 



C1 aim56 (New) An integrated input/outpu, controller integrated into a singie 
integrated circuit device, comprising: 

data flow type host commands; and 



a microcontroller subsystemjor_pxoce^ing non 



a 



d ata flow subsy stemforp rocessing data now frpehost com mands, said data flow 
subsystem comprising, 

a mapping controller for translating a logical block addresses of data flow type 
commands to peripheral block addresses; 

a peripheral interface subsystem for accessing at least one peripheral; 
a host interface subsystem comprismg: 

a host exchange controller for maintaining a host exchange table 
comprising a plurality of table entries, receiving a host command, addmg 
a new table entry to said host exchange table corresponding to said host 
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tag associated with the new table entry; and 

a command decode confer for maintaining a command „ueue 

the new table entry, adding a new queue entry correspondmg to sa,d tag, 
and outputting a cache manager packet; 

a cache manager subsystem tor managing a cache memory, wherein said 

cache manager subsystem: 

receiving the cache manager packet, if data associated with said 
cache manager packet is stored in the cache memory; 

forwarding read data from the cache to the host exchange 
controller if the host command is a read command; 
opting write da. from the host exchange controller if the host 
command is a write command; and 

if data associated with said cache manager packet is not stored in 
the cache memory, forwarding a logical block address associated 
with said cache manager packet to the mapping controller to 
rec ewe an associated peripheral block address, said peripheral 
interface subsystem accessing a, .east one peripheral using sard 
associated peripheral block address. 
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c i ™^ wherein data flow host commands 
Claim 57 (New) The controller of claim 56, where 

comprise read and write commands. 



ii f Haim 56 wherein said mapping controller is 
Clata5 B (New) ^"tavi^vo^ew^spansap^ 

of peripherals and translating said logical blocK 



block address. 
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